Ontogeny and sexual dimorphic expression of mouse type 2 11beta-hydroxysteroid dehydrogenase.
11beta-hydroxysteroid dehydrogenase (11beta-HSD) catalyzes the interconversion of cortisol to hormonally inactive cortisone (corticosterone (B) to 11-dehydrocorticosterone (A) in rodents), and as such is established as a pre-receptor signalling pathway for corticosteroid hormone action. To further evaluate the role of this enzyme in adult and fetal life we have characterized two isoforms of 11beta-HSD in mouse tissues. Mouse 'liver' or type 1 11beta-HSD is a bi-directional dehydrogenase/oxo-reductase (K(m) for B 1.9 microM, K(m) for A 0.73 microM). Oxo-reductase activity utilized only NADPH as a co-factor, whilst dehydrogenase activity increased with both NAD or NADP. Mouse 'kidney' or 11beta-HS3D2 activity was NAD-dependent with a K(m) for B of 0.11 microM. Dexamethasone was not a substrate. Using an in-house mouse 11beta-HSD2 cDNA and NAD-dependent activity studies, 11 beta-HSD2 was expressed in epithelial cells of colon, renal collecting ducts, ovary, and adrenal, but was absent in liver, spleen, testis and heart. With the exception of gonadal tissues, activity and mRNA levels were consistently higher in adult male versus female tissues. In fetal kidney and colon there was absent/low levels of 11beta-HSD2 expression from fetal day 15 to term (day 19/20). Placental 11beta-HSD2 mRNA and activity were highest on fetal day 13/14 and fell progressively to undetectable levels by term. Two isoforms of 11beta-HSD are present in mouse tissues in accordance with other mammalian species. The sexual-dimorphic expression 11 beta-HSD2 in kidney and colon may reflect male-female differences in sodium homeostasis, and the absent expression of 11 beta-HSD2 in late gestation may facilitate glucocorticoid-dependent maturation of mouse fetal tissues.